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(54) PROFILED PIPB 
(57) Abstract: 

FI£LD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetzlc comblnadon of three 
tear-ahapcd cavtties fonocd from bfflct; two of Qiem are In contact by outer surfSaoes of widened 
portions forming thiid cavity between them; Inner suifaoea off two tear^aped cavHtes are fbnned 
by Inner surface of round billet and thdr outer surfaces are formed hy outer surface of round 
bUlet Inner surface of center cavity Is fonned by outer surfiaoe of round bfflet and outer surface 
of this CBVt^ b fonned by Inner surfiaoe of round UBcL ^ECT: enhanced rdlabiltty . 1 dwg: 
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(54) nPMlDIbHAH TPVEA 
(57) Abstract; 

Hmojibsoaamtt: b Tpytiocrpoeimii. CyoipoCTb vao6pcnBaUK npo^nnb BbUMiiueu b s^^e ooiuefrpmaaA 
sautiHanvni k3 Tpex Kanneaivpiux noTracreft. o6pa30BaiiBbDC M3 Tpydaoft aaivitiuui. jvbc ss sorropux 
coapnKacaxrpcii uesny oo6oft KBpyxahaa noeepxHomiMB yniHfxwiiix tracrdl c ^opmqxMnBHm Mei^ny 
HKUH TpcTbefi nonocTB, yroM B Hy xy cMHii e DOBcpanocm fijayx namnaiqfptix nonocTcft ofipaaowa H M 
BHyTpcHneft noB^xRocTUO TpytHoA saroTOBRH, VOL napymne noaepxHocm ofipasoaaHU HapysBDft 
nOBCpXKOCTMd TpyteA MxrtOBtia, a GByrpcmvin noBqsxHOCTb q3q:pKft nonocrx o6pa30BaBa RapyxBOft 
QOBepxHOCTfaio Tpytioott saMvr wgm . HapyKRaH noaepXHocTb aroft nonocrn o6pa3oeaBa uuyTpCHaeil 
ooBcpXHOCTtiio Tpy6Biofi 3aroTOBKK. 1 xn. 
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Description (Ofncaaxc ■3o6pcTCBKii|: 

lf3o6pcTeHitc OTMOCHTCR K cGpslGmt MCTftJuioB nBBjKHKKu X uxoECT 6hiTb acnQniiOOBaHO npn 
KaroToajicHxm Tpy6 c 4>aooKHbiM irpt^suitu, nprnatneubuc b KAwne aarvroBOR nnacTbipefl, 
HdionbaycMbix f^/lfl BoocxaKoancHHH rcpMCTiraocTW Bopftshix, m^rrfosM x raaoeux c icw a yim . 

IbBccraa MKaronyneinii npoAOJibKa-ro^pMpoaaKHafi Tpy6a, npBHmH aa npoTornm, DbmonBCKaaii id 
Kpymo* Tpy6iioft samoBRM nyrcM Ao*op»««Po»im« (pacrraciow) cc nanepemioro cata m. Pa ymspyn 
Boamuy E^xzanxBaBOH pcjoiKOB b aarOTOOKy h hx KOjnitiecTOo, uokbo aa o;^oft onpasKe KsrorraanHBaTb 
Tpy^Lt c paanmKUU npo^n/icM. mto oco6chho eajKHo ^nn Tpy6. maKuxbsycMbix b KanecToe nnacTbipeft Ann 
peuoHTa otica^HbOC Tpyd. 

HcnocraTKOM Taicoft xpy6bi ramicTCH 6ojibaran creixcHb Ae^op^&Q^ » uecrax K3rM6a, vro yifCHunacT 
eoaMOKBOCTb pacoDipeiiiui nnacrupfi b xonoimc ■ yBcninoiBaeT crpaniBaioavie HaxspnMtmsi h. icpoMc 
roro, 6ajiiiiiioe KoniraecTSO KORUEBTparropoB Baii|»iJBeinDi b uecrax ii3ni6a T^y6u. 

TcxmnocsaH ae^nona. pcmacMan B3o6|)cTc»stu, aamnoqaeTCfi D yifeHbOEeiiiDi BemnHBbt ocrawiBOfl 

flC#OpM«IW 3a C«X CKOTCHM XpOTWIW np<4i™ 



nocravxoiBafi as^m pemaercn sa cuer toto, «rro b npo^H f im fl iirytic. iipcBKynvicTseHBO csapBoft, 
BumnBesaoft c oevKaiKM npo^am; oornacso H3o6pemaao, npo^Hiib BtnxmBea b 

^^twM^Mrpnmnfl Kttt/fegMnyK K% Tptx ganncaHiiHMX noJiocTcft. o6pa3oeaHHbixx3 Tpyffaoa 3mmt)tJKH« apc 
xmpbn rrni THn weasny oo6oft aapyxabiiai EK»q>xiiocTRUH ynmpenabix wrtdk c ^opMiipoBftBiitti 

Mcaany ™« TpmeA nonocra, npa «toi« cnyrpeHHiie nooqxxHocrra ^wpc matvKax^fUJx nonocrreH 
o6paaoBaRfai BHyrpeiiBffl noeepXHOcruD Tpy<SHoft aarorosKK, mx Hapyxutie iioBepsmocn! oCSpasoBaBbi 
HapysKBoft noBcpxHocTbio rpytinoft saroTocauL a BKyrpcHHHH ixoecpXHocxto nonocni o6pa30DaKa aapyKBoA 
noeepXHOcTtsio Tpy6aoA saroroBCH, HapysHan nooepxHocn* 3tok nonocTB o^aaooaaa EHyrpcHHcii 
noBcpxHocTfaio ipyfeofi saroroaui. 

npcAnarofiioft npo^anbKoft Tpytfc 6onbiiiaH <iacTi> noeepxHocTK rpy^M nawwrca tiacruo 



ll^W^yiWI MIPBI MJ^V^M* ' FJ ■ " I ■ » w ^ 1 

0Kpy3KB0CTX« «rro SBatarrenbra yMCHbiiiMT KonHqecm KOHmcmpaTOB uanpfUKCHBH no nqnucxpy Tpyou h 
ycKnxff paof^am npo^wm u iioBx>imaeT npotmocTb ce^eHHH npH psaff^anc xpyC b npuupooc wc ■coaynoo Bamni 
B KftMecTDe luiacTupeft ^na BoccraHOBneinKi rcpuenniHocTH npn pcuoare o (V ^ whmx aonoHH. Kpoxe Toro, 
cHuxaxyrai ocrarwHwc KanpnmenHH h b csapiiou nrae nocne paa^^anx TpytJhi B CKBaxnae. Tax tax. 
ceapBofi nioB Baxo^pnoi b 3ohc uanoft A«*op^MV™« » oerawbaaii vacrb nepBMerpa (o^piflipoBaHBbie 
XBzmesHnpfcie nanocra) hucct nnaBSbie ncpocDAbi c uanou itpHEBoaoa. 

nqnurrp BapywHDa noeqMOfOCTKupofiKjrbBoa rpytSw Hecaojibao (Scjifcinc EHyrpaiBero ncpmaipa otoffanft 
Tpy6bi AHH u Ccctie uc iatfi cBo6oipi;ROff>e cnycsa b csBaxoray. 

McnojibooBaHKe npo<>wibHbix Tpy6 a saticcTBe roiacrwpcft, ycraHaannBaofliix b loccrax nDopci^ffeswi 
(xpen^iHbi. uexTTHasi caBooaaa Koppooan, f^tp^opapoBSUsaihte orocpcnui. motoc h AP ) o6cawo>tt KononH. 
fiMCCTpJWi^xji>orn?jKTBnoc^^ toromBntsac npo ^vjoBc A rpytSbi g3 

csapoofi oaroTTMUi no3DajweT SHaMirreTibHO ctounxTb pacxoAM aa ce iqwasBpACTBo; xaa icax 
3HaraTOifaHan lacxfc nqjMMerpa Tpy6bi imnncrcH ^ucrmo onacaaHoft oapysuucni, yro yMcmJTWrr 
KoniwecToo KOHUorrparoB. yBcrawKBacr njiomaAb coiiphkochodchhh npa pa^Aa^ l axf^ Bbmpaanamoft 
Tpy6oft H KonoRHoA a yBCJiMVMBacT HanpHXcaaa crparnBaaMfi; BOcsiiosBacTb npHMeseaafi apo^wibBbix 
Tpy6, o^jopMapoeaHHbot b 6yHT«. traeonHer ooKpanm BpcuH peMoara, yucabonrrb paocQ A w&r qaianoB a 
MTpaTU npa pcuoare noBpexAcaafacz yuacraoe nnacnjpsDiW Koee<moa nnnM* °P«P»Wm* P*^*""^ ° 
dceaxMBax aa ouawrenbizbuc rny6Baax. noebccarrb mpfimocm. a AQnroBe«iHOCTb orxpeuoirrapoaaaaoro 
y«iacTKa. 

npa ^opuapoBauaa 6yHTa B3 npep/iarBOidk npo^anufoft Tpy6bi xsaamrtmao carasajoroi qp^onbiiwc 
AC^opuai^Dc a capynaBaaae Tpy6u. tok kob yKJiam^a orrBoa npononutoft Tpy6bt npoasBqAKTCfi aa fipt 
oiopbi ynmpcBBbix uacrdl KaziJieBBQmBi>ix oonocreft. 

Kpoue Tor«, apcpjisrae^ihiA npo^ani* auerr AocTarotoiyio jaocraocn*. a npa ^uHpoBaaaa 6yHTa ae 
nponcxoA^ cuwraa eeieHnn. a npu pasMOTKc ac Tpc6ycTC*i AonojnfaroibHbix oncpaaKft a o6opyAODaaaa 
Ana npasKM vpy^w or cxpyMaaaaan. 

npcAnaraeuaa rpytSa npa uaKCHMajibaoa KounaKTHocra orafooi aueerr aaadanunac p^A^iycu KpaaKiau 
^ufai ceueaaa ^acoiiHoro npc^ana. A hcu ucitbuze Kpaaasaa ^puu ccMCKaa npo^ana. tcu ueai>aie 
BspacxoAoeaH pecypc nnacTawocra npa ^opuoBBc npoiframi b crane a npa pasaanc cro BCBBasaac tcu 
Meabme Bcnutiaaa ocraTOMKbix aaxipaaicaafi. 

Ha uqyTcace asofipaxeaaa npo(>ajibHaa Tpy6a nonepetiaoe ceneaac. PAC I a 2 - aanneai^pibie nanocra. 3 
caapHOfl inoB. ^ 
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n9^^^3«nm«^ . « HaRy«H«c coBrpxHoc™ ,™«x„x=„ «^ B.py»™2^^,^^^r^S^ 

• iia»fKHaiiiJoeepxiiocTi,»Toa ncOTOwii Bvrpa^ 
ri|x4»ni«y» T|>y«y. iianpHMep. lo nowic^ 

•pymyio -nyyey ropBaotmuibHukiK ewnuuH ocuurauaT no newimaniar^^Hr^^r^,!^^ 

^SZUTJ^ b-tkob. yB^o^m. nnoraocrrb aHa^naaTono™. ^m™^ 

wKua ocftXHBMcyr no oe|mKanhHott oca flp ^opuapoBaHaw OByx mnacrcA 1 a amw L»nnrAfn.o«.»» 
ul^^^T^^^JZ'^^I^^f^"^ eoornaninDD. i..3MqK« B xH. cooi B cic.ByM M^ COJ x 57.5 

M»tn0ClleXMrfp0IMIl|«BC06anjB«lCTBT^ 

12K*im«MTpy«*p«»*<^a»ffl 60.1 X 57,6 uM6«naBcnQmooB^ » 

3«Nm»a. ratacmpe. «to p««m.. o&w~x ™y6 
noMaroer BocCTaaoBm. paficrocnoooCiiocTb CKBajum c HawMeHhimmM ;a^y=.^ J- ""-W"" two 
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Claima [OopMyna HaoGpereHHsiJ: 

Upo^wihatM xpy6a, npcgMy m o LiamM O ceapHaii* BunanmiiRaH c ^acoBKboi oc rontCM npo^wui. 
craoPtam^^oKSi veu, wro u poj wib BbaMmieR B aq^e cmaieipmHoft KoudiiHai^cti hs rpcx Kannea^niibcx 
nonocTdt oGpasoBaimux lo rpy^Hoft soexitobkh. ppt to Koropux coopmacasoroi uex^y co6oft 
HapyKHbtwH nopcpxHocrmoi yurapanibix ^lacrcfl c fopMUpOBainMu uexro^ Hscua Tprrbcfl hojioctu, i^u 
aroM QHyrpcKiafc noacpmocTH A^yx KanncBiopfux imnocrcd o6pa30BaHbi BHynrpCBudi iroocpxKOCTbio 
TpytiHoA aaroToeMc kx HapyjEKue ooeepxiiOGTM o6pa3oeaMbi Hapy»Hofl noBepxaocrao xpy6iiofl aaroTomui, 
a GByTpeBHnfi noBCpXHOCTb cpcfSfKk nonocTU o^paaooaHa HaiiyjKiioft noBepxRocniio rpytSHoft saroroBKii. 
HapyxHaH noBcpxHocTb sroft nonacrni o6pa30Baiia Bayrpcimeil noBcpXHOcriiao Ti]y6H0ft saroTOGRK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttifonn chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the furst two guttifonn chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description; 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the intemal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the intemal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the intemal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe fi^om a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — ^is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A roimd section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the intemal and 
extemal pressures are acting on its walls. 

The use of shaped pipes as. blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceabihty at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal sxirfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal swface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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